A Gram-stain-negative, aerobic, non-motile, rod-and coccus-shaped bacterium, designated strain B6-12 T
, with sequence similarities of 96.2-99.1 %. The predominant ubiquinone in the isolate was Q-10, major fatty acids were C 18 : 0 , C 18 : 1 v7c and C 19 : 0 v8c cyclo, and genomic DNA G+C content was 63.0 mol%. Based on the phylogenetic and chemotaxonomic evidence and the results of DNA-DNA hybridizations, strain B6-12 T represents a novel species in the genus Kaistia, for which the name Kaistia defluvii sp. nov. is proposed. The type strain is B6-12 T (5KCTC 23766 T 5JCM 18034 T ).
The genus Kaistia, which was proposed by Im et al. (2004) , lies within the family Rhizobiaceae in the class Alphaproteobacteria. At the time of writing, the genus comprised six species: Kaistia adipata -the type species of the genus -which was isolated from soil , Kaistia granuli, isolated from an anaerobic sludge reactor (Lee et al., 2007) , Kaistia soli, isolated from a peat layer (Weon et al., 2008) , Kaistia terrae, isolated from a wetland (Kim et al., 2010) , and Kaistia geumhonensis and Kaistia dalseonensis, both of which were isolated from freshwater sediments (Jin et al., 2011) . During a recent attempt to isolate 4-chlorophenol-degrading bacteria, a Kaistia-like bacterium, designated strain B6-12 T , was isolated from sediment contaminated with sewage collected from the River Geumho in South Korea. The taxonomic position of this novel strain was investigated by using a polyphasic approach.
A sediment sample from the River Geumho was stimulated with 4-chlorophenol (at 100 p.p.m.) and then serially diluted with sterile saline containing 0.85 % (w/v) NaCl. Aliquots of each serial dilution were then spread on R2A agar (Difco) and incubated at 25 u C for 7 days. A creamywhite colony, designated strain B6-12 T , was isolated, subcultured on R2A agar at 30 u C for 48 h, and then investigated further.
For most experiments, the novel strain and any type strains used for reference were cultivated on R2A agar or R2A broth (Difco) at 30 u C for 48 h. For the analysis of fatty acids, however, strain B6-12 T T ) were each grown on R2A agar at 30 u C for 48 h.
Gram staining was performed using 2 % (w/v) crystal violet, iodine fixation and decolourization with 95 % (v/v) ethanol, followed by a wash in distilled water and counterstaining with safranin (Gerhardt et al., 1994) . Cell morphology and motility were observed under a phasecontrast microscope (Optiphot; Nikon), using cells grown on R2A agar for 1-3 days. Oxidase and catalase activities were tested using 1 % (w/v) tetramethyl-p-phenylenediamine (Tarrand & Gröschel, 1982 ) and 3 % (v/v) H 2 O 2 , respectively. Growth on R2A agar was investigated at different temperatures (4, 10, 18, 25, 30, 37 and 42 u C), with 0, 1, 2, 3 and 5 % (w/v) NaCl, and at pH 5-10 (at intervals of 1 pH unit). Either Na 2 HPO 4 /NaH 2 PO 4 buffer (pH 5-7) or Na 2 CO 3 /NaHCO 3 buffer (pH 8-11) was used for the adjustment of pH (Bates & Bower, 1956; Gomori, 1955) . Degradation of DNA was investigated by using DNA agar (Difco) supplemented with 0.01 % (w/v) toluidine blue (Merck). Degradation of casein, chitin and starch (Atlas, 1993) and of cellulose and xylan (Ten et al., 2004) was also investigated. The utilization of various carbon sources, acid production and other physiological characteristics were explored using API 20NE, API ID 32GN, API 50CH and API ZYM galleries (bioMérieux) according to the manufacturer's instructions.
Cell biomass for the analysis of fatty acids was produced on R2A agar by incubation for 48 h at 30 u C. Fatty acids were extracted and fatty acid methyl esters were prepared according to the standard protocol of version 6.1 of the Sherlock Microbial Identification System (MIDI; Sasser, 1990) , using a 6890 GC (Hewlett Packard) and version 6 of the TSBA database. Isoprenoid quinones were analysed by HPLC, as described by Groth et al. (1996) .
Extraction of genomic DNA, PCR-mediated amplification of the 16S rRNA genes and sequencing of the purified PCR products were carried out as described by Rainey et al. (1996) . The 16S rRNA gene sequences were aligned, with published sequences retrieved from EMBL, using CLUSTAL_X (Thompson et al., 1997) and edited using BioEdit (Hall, 1999) . A phylogenetic tree was then constructed using the neighbour-joining method (Saitou & Nei, 1987) . Evolutionary distances were estimated by using Kimura's two-parameter model (Kimura, 1983) and version 3.1 of the MEGA software package (Kumar et al., 2004) . The topology of the tree was evaluated by bootstrap analysis (Felsenstein, 1985) with 1000 replicates.
Genomic DNA G+C content was determined by HPLC after hydrolysis, as described by Tamaoka & Komagata (1984) , with non-methylated l DNA (Sigma) used as a standard. Genomic relatedness was investigated by DNA-DNA hybridization, which was performed fluorometrically by the method of Ezaki et al. (1989) , using 96-well . All data are from this study unless indicated otherwise. All strains were positive for aesculin hydrolysis and urease, esterase (C4), b-galactosidase and b-glucosidase activities but negative for indole production, acidification of glucose, and arginine dihydrolase, a-chymotrypsin, cystine arylamidase, a-galactosidase, b-glucuronidase, lipase (C14), trypsin and valine arylamidase activities. All microplates (Greiner Bio-one) and DNA probes labelled with photobiotin (Sigma).
Strain B6-12 T formed visible, creamy-white colonies within 48 h when incubated on R2A agar at 30 u C. The novel strain grew at 10-30 u C (but not at 4 u C or 37 u C) and at pH 6-9 (but not at pH 5 or pH 10). Cells were Gramstaining-negative, catalase-positive, oxidase-positive, nonmotile and both rod-and coccus-shaped. Detailed physiological and biochemical characteristics of strain B6-12 T are summarized in Table 1, Table 2 and the species description.
The almost-complete 16S rRNA gene sequence of strain B6-12 T (1456 nt) was successfully determined. In the phylogenetic analyses based on 16S rRNA gene sequences (Fig. 1) T (96.2 %). In the DNA-DNA hybridizations, however, the levels of DNA-DNA relatedness seen between the novel strain and members of the genus Kaistia (19-32 %; see Table S1 , available in IJSEM Online) all fell well below 70 %, indicating that the novel strain did not belong to any established species (Wayne et al., 1987) .
The genomic DNA G+C content of strain B6-12 T is 63.0 mol%. The fatty acid profile of the novel strain, in which C 18 : 0 , C 18 : 1 v7c and C 19 : 0 v8c cyclo predominated, was similar to those of the six established species in the genus Kaistia, although there were differences in the proportions of some fatty acids (Table 2) .
Based on the phylogenetic and chemotaxonomic evidence and the results of the DNA-DNA hybridizations, strain B6-12 T represents a novel species in the genus Kaistia, for which the name Kaistia defluvii sp. nov. is proposed. Description of Kaistia defluvii sp. nov.
Kaistia defluvii (de.flu9vi.i. L. gen. n. defluvii of sewage).
Cells are Gram-staining-negative, non-motile, rod-and coccus-shaped and measure 0.5-0.8 mm in width and 1.2-1.8 mm in length when grown on R2A agar for 2 days at 30 u C. Colonies on R2A agar are creamy-white, translucent, convex and circular, with entire edges. Growth occurs at 10-30 u C (optimum between 28 and 30 u C), at pH 6.0-9.0 (optimum between pH 7.0 and pH 8.0), and with 0-1 % (w/v) NaCl. The type strain, B6-12 T (5KCTC 23766 T 5JCM 18034 T ), was isolated from sediment collected from the River Geumho in South Korea. The DNA G+C content of the type strain is 63.0 mol%.
